Study objective-The aim was to estimate the quantitative impact of working conditions on cardiovascular diseases in Denmark.
The epidemiology of cardiovascular disease has for many years focused on the significance of the conventional individual risk factors for the incidence of cardiovascular diseases, while factors in the social and occupational environment have attracted less interest. Looking at occupational medicine we find a similar picture: much research has been performed on work and cancer, reproductive failures, musculoskeletal diseases etc, but little attention has been paid to cardiovascular diseases.
In 1989 two systematic and extensive reviews of the epidemiologic literature on work environment exposures and cardiovascular diseases were published.1 2 In these reviews it was concluded that the research on work environment and cardiovascular diseases-although at many points still insufficient and of unsatisfactory qualityhas today reached a level that makes it possible to identify a number of risk factors in the work environment with reasonable certainty. An occupational risk factor for cardiovascular diseases is in this article defined as any factor in the work environment that is causally related to cardiovascular diseases, that is any factor that directly or through one of the conventional risk factors (such as blood pressure) increases the risk of getting a cardiovascular disease.
The aim of the present paper is to some extent similar to the aim of the paper by Fox and Adelstein: "Occupational mortality: work or way of life?".3 But the calculations in the present paper are-though still crude-based on more explicit criteria. The purpose of the present paper is to estimate the relative impact of the work environment on the incidence of premature cardiovascular disease. This is done by estimating the aetiological fractions of the relevant work environment factors for men and women in Denmark. By substituting the estimates used for the different exposures with estimates for other countries the results can be applied to these countries as well. The aetiological fractions can be considered as estimates of the potential benefit to be gained by eliminating a given occupational risk factor. This measure is therefore essential in formulating a rational strategy for the prevention of cardiovascular disease.
Methods

MATERIAL
Two kinds of information are needed to quantify the influence of the work environment on premature cardiovascular diseases in a particular country: (1) the risk associated with each risk factor; and (2) the prevalence of each risk factor.
In the following section the basis on which the risk is quantified in terms of relative risk is described.
The subsequent section contains an assessment of the prevalence of the risk factors.
Origin of the applied relative risks
In the above mentioned reviews by Kristensen Monotonous high paced work-The prevalence of monotonous high paced work has been estimated according to the numbers employed in the relevant job categories, such as drivers: 55 000; waiters: 5000; etc. In total these figures sum to 110000 men. However not everyone in these categories necessarily has monotonous high paced work, so the figure is reduced to 90 000, which is equivalent to 6 00 of occupationally active males. Among women, high paced work is more widespread. An estimation similar to that for men leads to an estimated prevalence among occupationaly active women of 1600. Compared to the definition of monotonous high paced work in the research referred to in', the above enumeration is based on a more restrictive definition.
Working Noise-Regarding noise, no good surveys have been performed in Denmark. Based on Dutch and Norwegian investigations, the Danish Labour Inspection Service estimates that 150 000 persons are exposed to sound levels above 90 dB. This is a very imprecise estimate. Despite the inappropriateness of measuring sound instead of noise as a risk factor for cardiovascular diseases,' much research has used a limit of 90 dB. As more men than women are exposed to noise, it has been decided to use the figures of 100 000 men and 50 000 women equivalent to 70o and 40() respectively exposed to noise among the working population.
Passive smoking-No surveys regarding passive smoking at the workplace existed prior to the present investigation. Through the Danish National Institute of Social Research, a survey was performed in 1987,6 120) of working men were exposed to passive smoking and 1300 of the women. Passive smokers include only nonsmokers; the percentage is of all persons (including smokers). To be classified as passive smokers, the non-smokers had to be exposed the whole day or part of the day and not just at meetings of during breaks.
Physical activity-Physical activity has to be both vigorous7 8 The aetiological fraction is a concept defined for a specific disease or group of diseases (here: cardiovascular diseases) in a given population (here: the Danish) and has the following theoretical meaning: "The aetiological fraction is that proportion of the disease that would not have occurred had the risk factor not occurred in the population." If a certain factor is not a causal agent, but only a risk indicator, the aetiological fraction is zero, as removal of the factor would not change the disease incidence. Because it is impossible to reach absolute certainty as to whether a factor has a causal relationship to a disease or not, we can never be certain that the numerical calculation of an aetiological fraction is correct. However, by agreeing upon causality and the strength of the causal associations as well as the distribution of risk factors in the population, it is possible to obtain an estimate of the aetiological fraction. As the definition of the aetiological fraction is made in the context of a hypothetical situation ("if the risk factor had not occurred"), caution is needed in the interpretation of the numerical calculation and in the translation into preventive potential. is larger than our findings, and mostly due to 16 22 application of a larger relative risk based on the leisure time will gain any benefit assumption that exposure to passive smoking in the work place is of greater intensity than exposure to spousal smoking. Without this assumption the estimates would be in closer agreement with ours. Aetiological fractions for "sedentary work" specifically have not been calculated elsewhere, but figures for physical inactivity in general in the US population'9 lead to aetiological fractions in the same order of magnitude as here. For comparison, some aetiological fractions calculated for non-occupational risk factors are listed below without further discussion. The estimates are based on samples which are not representative for the countries, but relate respectively to middle aged Swedish men from Gothenborg20 and US college alumi21: hypertension: 17(, and 900; smoking: 39()0 and 25 " o; parental history: 1 2 "o and 11",; serum cholesterol (in the Swedish study only): 380,.
Both sets of authors note that the sum of aetiological fractions may exceed 100°0. This is in fact the case in the Swedish study, but not in the American.
Theoretical papers'5 16 also stress that the sum of the aetiological fractions may exceed 100",,.
There are three important interpretations of this. First, the conceptual interpretation is that even though the aetiological fractions for some risk factors are large, this does not exclude the possibility that other risk factors may also have a large influence on disease incidence. In other words the fact that occupational risk factors have a large impact on cardiovascular diseases does not contradict the fact that the traditional risk factors (smoking, cholesterol, etc) have a large impact. Second, the preventive interpretation is that it is possible to choose between completely different preventive strategies to obtain similar decreases in disease incidence, when the sum of aetiological fractions is large, ie, interventions directed only at smoking, only at the work environment, etc. Third, the scientific interpretation is that even though the sum has exceeded 100(0, the research ought not to stop. It is still possible that more risk factors might be identified, and that these could lead to cheaper or more convenient preventive alternatives.
Interpretations concerning only a single isolated aetiological fraction also have to be considered. The definition of the aetiological fraction is made in the context of a hypothetical situation ("if the risk factor had not occurred"), so caution is needed in the interpretation of the estimate and in the translation into preventive potential. Even if the risk factor were completely removed at a given moment, some time may elapse before the incidence level among the previously exposed reaches the level among the never exposed. Nonetheless We have tried to use conservative estimates of both the relative risks and the fractions of exposed individuals in the calculations in this paper. The remaining question is whether the assumptions made introduce any particular bias. The interactions between the studied risk factors have seldom been studied, but when this is done the interactions have been shown to be small.22 23 This is in accordance with the general experience that the multiplicative model is a good description of most data. 15 Deviation from the assumption of no interaction probably introduces only minor bias.
Possible deviations from the assumption of independent distribution of risk factors can be in two directions. The risk factor is either more or less frequent in the presence of some other risk factors. An example of the first would be that shift work was more prevalent among workers with monotonous high paced work. An example of the latter would occur if "sedentary" workers were less exposed to noise than non-sedentary workers. When a multiplicative model is assumed and the risk factors are positively correlated, insertion of an adjusted relative risk into the simplistic formula leads to an underestimation. Similarly a negative correlation would lead to an overestimation. The first type of situation is probably the more common, but it has not been possible to calculate the correlation between the risk factors in Denmark. Consequently the bias in the estimate of aetiological fractions is not calculated either.
The most serious bias is probably due to the way in which the estimation of the number of people exposed has been performed and to the way in which the studied population has been delimited. The proportion of people exposed is the proportion of currently exposed people. But for some of the risk factors it might be more relevant to use the proportion of the population that has been exposed. 
Commentary
The effects of occupation on the incidence of cardiovascular disease have been seriously underreported in published work. Public health epidemiologists tend to concentrate almost exclusively on life style factors while occupational health professionals prefer to report the influence of work on the incidence of cancer, reproductive outcome, or musculoskeletal disorders. The imbalance is partly restored by this thought provoking paper of Olsen and Kristensen.
The standard texts in occupational medicine give little space to cardiovascular disease despite the fact that it is a major contributor to Western mortality and morbidity. Two 
